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Abstract

87545

We present. a dAgII ccmccpt for ml advanced hadrou facility consisting of a combined kam)

fwtory 5JI(I srcon(l gmwmdion spfdlatim source, Our proposed facility ccmsists of a l.2 CJrV

s[l])crcollti~lct,illg FJ linm to bring tht= LAMPF energy up to 2 GcV, a multi-ring 2 GV ccNil-

pr~ssm-, a shnrml mld.ne~ltroll mId stol)pd-piml ncutrino sollrce, a 60 (;eV 25 pAnllJ 6 1[~

proton synchrotrm, IU]d kmm mnd proton experinwntal arr=. We discuss the comiclc=rat ‘ms

which led to this design concrpt, Wr st]mlnarizc recent results of r&d work on conlponcllt,s for

rapid-ryc]illg syndwotrcms. Finally, wc mcn!iul Lricfly a pion Iinac, which may be a good why

to gail) cxpcrim~cc wit]] mpcrconducting cuvitics if advanml hadn.m facility flmdillg is drlnyml.

Introduction

recalf discllmimls, we concluded tlmt a coml)ilml kam factory aid spallat iol] SOIIm. is n

propmal[ 1], lnitinl ml)sidrrntirm~ of the qmcifirmtim~ nmd mmt of a combined farilitmv nrt” t IIOWS

of thr autlmr wit Imlt mgineming support, Thr scope nf this paper is limited to MI {)vrrvirw

witlmlt m drhtil,wl (Irsigl),

IIISIMRIITION OF THIS O[lCIUMrNTIS IINLIMITHI



2 Specifications

A next grlltv-atioll spallati(~l) s{)llrt-(. SIIOII](I (’olll])elf. l“ilv(]l’iit)l~ wittl a bigil flllx reactor. !$il)cf>

(]]~ existing LA NSC(R f’iLCl]it)’ itl 1,OS A]iLjl]os is a]n=adv a sllllerl) epitherlnal nelttroll sollrct,,

we clecidccl to try Lo ol)(.illli7,r flit. IICW wllr(t. foI cOI(I all(l Ill(r;lcold-llell(rolls. We cllmr OIIC’

Illegawat t of I}ealll power wit 11ii i arqf’1 lM,II~l (If a I“aclor of (Ilrt-e to give all average n(’!lt roll flux

efl[lcd to t.llat of a large reactor. A rcl)(miilitlll Ia(t’ of IQ I]z w&+ c]lcMell to avoid frmlle Over] al)

for Ille nlost interesting coltl 11(’litl,)lls.

Tl]e IImltrillo pl]ysics ctiscussi(;ll of tilt” IJAMI’l” II prol~(.sat It’d to the mnclllsioll that either a

Stol)]mcl ])ion ne{ltrillo so~lrce or a {lrrav-il~-ill~llt stlllr((’ !Isil)g t Ilc highest possible proton l~ealll

energy is ]lee(led. We C]IO!W [L St.C)j)!>(h(l-])iol) IIetlt rillo s(jllrct’ L< Iwillg Illnre interesting at tile

])resrllt tinlc. Siuce a stopld pioll nt’lltrill(~ stlltrc( is c[~lll{)atil)lt’ with ally ne[ltron so~lrce, wt.

decided to combi~le tile two facilities to lllillill]izv c(]st m)d to giLil] i-LI)extra factor of two ill flllx

by ol)eratillg bo!,ll facilities fron] tile SaIIIC t.ii].~(’t

O\lr review of tbe particle physics of CLLiol) fach~ry showed tlldt there is little depelldel)ce

of tile experilllel]tal progran) ol] proton eilergy almve 3tl CJcV. However, for tbe nighest. priority

lltI(-letir pilysics objective, tilt= stllciy of quark structure of nuclei, I]ig]l e]lerg-y is ill:] ;erativel Ill

pmrticlllar, t,l)r expcrinlellt of lllcm~lrillg tllr stral~gc quark and anti-quark str~lcture f~ll~ctions

of Il[lrlci using tile Drell-}”H.11 l)rCJCdSS re(l(lires a k,aoll I)ca]n energy of 30 C;CV, A proton l)ealll

cl]crgy of at least 60 GeV is req[lired to produm 30 GeV kmlis coI~iously. Thus to servu tllc

IIWXIS of tile ll~lclenr physics mnllllllllit.y, W(O(Illose a pro~on euergy of 60 (;eV. ‘ro keel) costs at

a lllallageal>]e level, we rt’dllced tilt= l>t:al~l c(lrrrl]t goal to 25 //AII)p. T]lis yields the sallle hew])

Il(,wrr M t.lle ~~reviolls LA M}’lJ 11 (It=sigll.

‘7
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sil]lilar to tile (! EI<N l).S Iloos(cr is tile ;illl]rol~lial(> cllf~icc. A !ivt~-rillg co]]]])ressor \vill IJrovi,ll : l)f.

desired Ix?alll c[lrrclit at 12 ]]z. 13acl] ring ivi]l St(JrC>5.’.10’:’ prcjtulls, t!le Illaxi}l)lllll a~’ailal}l,’ It !)!))

LANIPF ill one lllacrttl~llls(”. Ill this {Irsigll, no ring will store Il]ore tltall tile presmlt PSltl l,, IIicll

is able to av~)id illstal)ilitirs wit Ilollt act. ivt’ da.nlpers. We ft’el that (his is a Il]ort’ colIst’rvitl i~e

approach tl]a]l a sil@- rills, wllicll wmll(l Iiave t{) colltell(i with a st=ri(lus transverse mast illg

l~eam instability.

The kanl factory s~~llclu-otrolls will IMIil~jcct ccl I)JF If troll] t l}v LAMPF afterl}urner \vit Ilout

usil~g the conlpressor. Fig. 1 shows a f~lll size Imostcr. Stlcll a bcxwter is co:lvelliellt since ;leit IIer a

nmill-rillg flathottom nor all accllmulator ring is requirwl. <kxnlmred with tile 1311ropeall Haclron

Facili(y dvsign[3], the higher (2 GeV’ ) inject io]l m]erg.v allows a large l~{~ckct. area at reasonal~le

rf voltage. We Illay then consider a IIlagllet power SUPI)lY which transfers the magnetic energy

between booster and tile main ring. This red(lccs o~)erating cost and eliminatm all chokes a]]d

one con(lenser bank. To match tl]e l]]agllc~tic energy of tl)c two rings, a Ix)oster energy 01] t lle

order of 15 GeV is needed. We will also consider a Ilalf size booster and accumulator ring, as in

the 13HF clesigll. A detailed cost optimization is needrd to choose the ixljection energy and tllr

booster euergcy. Such an optimization is beyond tile scope of the present work.

Recent work at CERN[4] slmws tl~at tile extraction efficiency of a kaon factory must be milch

higl]er than that of existing syllclwotrons. 111order to improve the extraction ef%ciency, the

flexibility of a stretcher ring may he required. This will also provide a higher di:t.y factor for tl~(j

~tsers than the previous LAMPF 11 desigrl. It is likely that, a stretcher ri~lg will be a part of the

AIIF design, but it is not, ye+ shown in the site layout of Fig, 1.

We ]mvt=co]lsidered and rejected two adventlmus altemativm. A 6(I GeV proton linac scaled

frmn the C1313AF design [5] wmlld he more expmlsive than our pro]msed design by a factor of

12, A 60 (%V proton nlicrotron would be soulewhat cheaper, but siill more expensive than the
proposeci Synchrotrons. Sticll n nlicrot rou suf[ers fi-ow the proMenl that, tllc injected hewn should
IN llighl.y relativistic Idme il~ject ion into tile recirculation ]inac, S~iili ,1~ fro~ll tl~e C1213AF design

wc fhld t.l]at an injection energy of 100 CJeV is required, “Wehave thus ~len~onstre,tcd tl~at the use

of syllclwotrons to reach 60 GV is the r)niy economically vial)le alternative at, the present time.

This mnclusion will nnt cllal~ge IInlms a me

linac I)y a factor of 12,

4 Cost Estimate



compressor a]lcl nmtrol) smme or al)proxilllate]y $i(LJ illillioll. Jye I)elieve that tile cost of t 11(.

total facility call Iw ke]~t [Incier $WI IIlilliol) ill 19S6 dollars. A detailed design is needed to get

P

an accurate cost estill

5 Progress on Accelerator R&D

A perpenciicular-biasec-l ft=rrile-tllned cavity is beil]g t esteci t o deterlllil]e its n~axinltlnl average

power handling capal)i]ity. ‘J’llis cavity, wllicl) has a R/Q of 35 ol~ll~s and a tuning range greater

t!~an 2070, achieved 140 kV on a single gap at 60% duty factor in a 15 minute test. Our cavity

was designed for cold tests. We are acicling cooling al~cl a vacu~lm window between the ferrite and

the gap. After these ]nodifications are coll]plete, we are confident that the design specification

of 80 kV at 6070 duty factor will easily be exceeded.

We have tested a dual -freq~lenry resonant magnet, power supply. Full control of the flat top

and flatbottom current and slope was demonstrated. A ceramic vacuum chamber with internal
conc]uct ing st ri]]es was fabricated. A ]dJOIYd.Or~ for meas~lring the coupling impedance of vacuunl

chambers and ot.!m- devices was est abiished at J.os Alamos, These developments are reported in

contributions to this collference[6],

6 PILAC: A Pion Linac for LAMPF’

A stll>erco:ld~lctil]g linac for pions was first s~lggested by D, E, Nagie in 1968 [’i], Our stuciy of

s(lpcrconducting cavities led ~Is to the observation that the present state-of-tl~e-art is su~lciel~t

to nlake ml attractive pion lil)ac.

WC consider a 402.5 MHz iinac based on the 352 MHz CERN LEP cavities [2]. Ide];tical

cavities can be used for an AHF afterburner linac and for a pion linac. The 350 n lnm-. mrad

phase space of the existing LAMPF P3 picm beam [8] can be contail,ed within a 150 mm diameter

beam tube if quadrtlpo]e doublet,s am placecl at 11 meter intervals as shown in Fig, 2, The C!1311N

cavities scaled to 402,5 MHz will have a bore diameter larger than 15(! mm,

Pion decay is a serious problem for any pion Iinac. ‘he survival fraction has been give~l by

Nagle, The results for tile LAMPF case at an average gradient, of 5 MeV/nleter (iI~cllldil~g dead

spaces) arc sllowll ill Fig, 3, From this figure, it is apparent that if a nlodest lillac c)f 200” M(*V

is chosen, them the decay of pioi]s will reduce. the available flux by approximately a factor of 3.

Even including decny, tile brightness of the resu~ting pion beam is nearly 30 times higl~rr t hml

would be ol; taincd at. a conventional hip+ energy machine such as the Elrookhavml A(J!5. Part of

the improvcmmt coInm l)rcaIIsc tile kmgitudilml plIasc space of t!,c pion betull cull be r~}tiitc’d

5
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PION YIELD FOR 5 MeV/meter GRADlENT
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Figure 3: Yield of n+ for Pion Linac at P3 beam line of LAMP1~ ~
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7 Conclusions

We have sllow]~ al] il~itial ]>IwI for a collll>inec] kaoll fact clry wld cold-l]ellt roll .sourcc at Los

Alamos. Sl[cl} a facility lliat.cl~es well llle Io:lg-ternl goals of tile Los Alalllos Nat.iolla] Lal~ora-

tory, the physics Collllllullily, a[lcl tile lllatel’ials s,iellcc coIllIIILIIIity. ‘1’lle ]Jrogral]l of accelerator

r&d at Los Alanlos is al~l)ropriate for an a(lvanced hadroll faci lit y and has made subst al!t.ial

contributions to t.lle sr.ate-of-tile-art. Tl]ere renltins o]le illll]ortallt area of rS’d t.o be sl art ed,

namely, s~ll~~-rcolld[lctillg rf. ~Ve I)ave CJenlonstxated that. ill addition t.cl their use ill a LAhlPF

afterl~ux-ller lillac, slll)ercolld~lciilig rf cavities Illay l~e tlseflll as a l~ic~ll lillac. A pioll linac wot[ld

bc a scnsil>]e way to gain cxperiel~ce with superconducting ca~ities if flll~dillg for all advanced

hadron facility is Hot possiljle ill the imll]ediat,e future.
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